We show that the Cartesian product Za x Zb of two directed cycles is hypo-Hamiltonian (Hamiltonian) if and only if there is a pair of relatively prime positive integers m and n with ma + nb = ab -1 (ma + nb = ab). The result for hypo-Hamiltonian is new; that for Hamiltonian is known. These are special cases of the fact that there is a simple circuit of length 
Theorem 1. Z,, x ZÃˆ is hypo-Hamiltonian if and only if there is a pair of relatively prime positive integers m and n with ma + nb = ab -1.
Proof. (+) . Let C be a Hamiltonian circuit in Z,, x Zh\{(O, O)}, and let (m, n) E Z x Z be the knot class of C considered as a knot on the torus. Then ma vertices travel by (1, 0) in C, exactly nb vertices travel by (0, I), and there are ah -1 vertices in C. So ma + nb = ab -1.
Also, since (m, n) is the knot class of a circuit (namely C), we have gcd(m, n) = 1. + ) . Clearly a and b are relatively prime, so the Abelian group Z,, x Zi, is generated by ( -1 , 1) . (This also implies Z,, x Zi, is not Hamiltonian 
Proof. (+)
. Let C be a simple circuit of length p , and put (tn, n) = knot(C). The conclusions are immediate. 
